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(54) DRIVING METHOD FOR ORGANIC THIN-FILM EL 
ELEMENT 

(57) Abstract: 

PURPOSE: To improve display screen and to make the 
org. thin-film EL element practicable by simple 
constitution by eliminating the transfer to a half 
excited half light emitting state by non-selected 
electrodes and to this state by an increase in forward 
bias voltage. 

CONSTITUTION: This driving method for the org. thin-film 
EL element formed by clamping light emitting layers 
consisting of org. matter to a matrix form by fist and 
second stripe electrodes consisting of plural unit 
electrodes consists in selecting the certain first unit 
electrodes and the certain second unit electrodes in 
correspondence to the respective positions of a display 
object among the first and second stripe electrodes (X, 
Y) and impressing the forward bias voltage (VB) of the 
pulse width (t) corresponding to the gradations of the 
display object between the selected electrodes and 
impressing a reverse bias voltage or the voltage below 
the light emission threshold between the non-selected 
electrodes, either or both of which are not selected, 
among the first and second stripe electrodes at the time 



of displaying the display object by making the 
emitting layers to emit light at prescribed periods. 
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«ia^JB2©^h5-f7 r «a (X, Y) ©-5 

IBfctt*^*©IWK:»JE;-r*/'W*« (D ©«A 
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a«t o & -a us i Rtfss 2 ®7 h 7^ ?mmiz Jz 0 T F U 

«,E£EPJjnL. WE* 1 R»IB 2 ro^ F^-f ^tlo^ 
E»*)iO*»fi*5e3ie««©»jsdt*B±r4 «fc 5 Cffi 
tSWiTStftMiKELfc^OTMtofrifc. 

ffi«fc 0 ft •SIB 1 RtfSB 2 ODX F 7-f Affile <£ 0 v F U 
jftflaSBlXtfS5 2<Z>XF7'1':7'fIffiO-5ft. KrfBS^ 

[f?2RSi3] Stt**3taS*r 

ffi«fc 1 RZfifg 2©7h7-f y«SC«fc 9 V F 'J 

•y ? Xtt LTftS^tSSffilE L SS^WgLSj^ffi IC 

fnsmiR^S2roxh5"f T'mffiroc.ft. mess?** 

&.<D&tiL®.iZttfcl<TWi 1 0& 2 co&£> 
*Ufc*«4:*aiR-rs£#fc. Stta&ttSmcttllttE 

awou «reJBiatfJB2oxh7'f7 r *«o5-6, - 
[ooo n 

tst^ME L&Tnwmfimz&t)?)^ &\z$m&.a&& 



[0 0 0 2] 

Sfl&ELSS^aW — X • n^-y^ttOC • W • T 
a n glflCJ: OHSRSSftT^-S. 
[0 0 0 3] CW^tS^KELm^a. fllAtf&BUBSS 
9 - 1 9 4 3 9 3 #MBS 63-264692^ 

iiffi. 4#^BS6 3-2 9 5 6 9 5#&ffi. 77'5-f F • 
7 4i?y9Z ■ U*—mS 2<»JB9 1 3H (1 

9 8 7*p) . • 7^7^ F • ZTjzsyZ 

XSIS6 5,#)R94ffi3 6 1 OH (1 9 8 9*p) ^ICBItk 

[0 0 0 4] ^©.fcSft^ttlWKELSI^tt, ItSiE{£ll 

[0 0 0 5]. ms\-£z\<7)m<D^®.mm:Ei.m=F<»mf&& 

[0006] ;©tiSiELjgm ^7XMi± 
\zm»^ntzmm 2 tciE?L&Ati2ijf 3 . nms&esit 

[0007] siS2«%7tosja^siB;«>-5SBjms-c 

£9, M«ITO (indium tin oxide) , mt%h2* 

[0008] iE7ia ;u*aa 3 a. as 2 * s (djesus. 

ASM*. jE?LIWS*Ry4-+UT«*OK«r»*«Mlj-c;» 
oT, #Jx.tf F U 7irjb73>S»*, 7U-'U75 
t F7 > />K»#R^7^D->7-Mt:&% 
«^6asa«Ufc"bO*»IWiRllET»4. Sfc. 
IE?Li£At&i£Jf 3 fct. i^R. jfe-33F»TK>#-;U73ftft 
<ft*l=?5JftSnja:U»*l 0nmO«K*»jS-r*fca6 
l=*fia»Si:J:DB«2±C»tt&tlT^*. Jfe*3. 

[0 0 0 9] m^iH^Tt^ 4 »*. IE?LffiA*iaB 3 ± 

iiaiRLfc^w^flEaiflET**. 

[0 0 1 03 ^ffi 5 «, m^^jt^Tt^ 4 £ (D&m'&rf 
g. In. Ag. Li. Al &<D&m<r>&mRZfZ.tT.z> 

cofgffi 5 itm^mmmizjzrtm^mi&^m 4 h\zmm 
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7L}£A#itlJI3©HOMO (Highest occupied molecul 
ar orbital ) l^;UK.tf&ffi5 Ott^Bftt«^Kiai 
S£7£Jif 4 ©L UMO (Lowest unoccupied molecular orb 
ital ) U^;i/^ifig5L.T^-5*J^S*?SnT^-5. 
[0 0 12] H7J4, H©a©#aMlffllEL* : PK:*^ 

£©#««KELJrPtt. I^S2 tit I TO, iEJLffi 

3E7tJI4 tLT8-k HD+v*/ U >7JU5^*7A^ 
#R^ISS5tl/TMg/L i ^*ffl^T^5. 
[00 13] CUT. «BA-r T^©tt»l«ffiVB?&»ffi 

1 0 VgM?©tef|EE©BlJlD(::.tO. 4 0mA/cm!i 
K©ftfifE£KS.tf 1 0 0 0 c d/m* OWK^fTH 
5. 

[0 0 14] CWJ^fclttMMtELS*? 

KJMIJEBttlPfli©^ y ^>$r*^»tf*©»«P» 
**»W-6*l*.Cil=J: 0. aiJBifcfeJfclCfE^v MJy? 
XffifttfnJUE 

[0 0 1 5] C©«t3&VHJy#;UE»©iS[ 
SM^ffiOMti. "W8EL3SS^©B8fEl«B&" (6 91. 
■y-fX>^7*-5Att, 1 9 9 24FPJ) ^KBi*;* 
tl, K (LED: Light Emitting Diode) 

[0016] m8\tzomommmmELm^z)=in^ 
vhuvi'^MboflfflnafttjftrBiT**. crofts 

ax h5-f yttro^-^mSY, ~Y. Rtfjfe**ax 
, ~X„ (JBlX^JB2«^h9'fy*® KiOTh 
U y^^tt»cSa*SnT«r»*. #T-^tIY, ~Y. 

(jb i ©i&<sma) tes-^-^maY, -y, «c«a 
t>oK»««*fticasi»*ftT^*. §£g«a 

X, ~X„ (S2««4fg) tt*jfe**«X, -X, 
«l;y--7Ut7raMOSFET7, ~7„ tttZPl 

•5. 

[0017] ;;t. &mmmmmt, m^wm^Q 

, ~9«. npniO/W^-^^yy^^lO,- 
1 0. 5^-7U*>OMOS FET 1 1,-1 1. 
J^fcftO. /H#-7h7>y^^lO|~10,Oa 

5 h7>y7? 10,-10. COX 5 -j/^Sa^-RtfMO 



SFET 1 1,-1 1. V>V—Z.ySk=f-1fl%ift>rZ l T—* 
mSY, -Y. lC**fcSftTH*. Sfc. uOMOSF 
ET1 1, -1 l.OKUOS^ttT-^CgffiS 
tl, *0. A-f#— 5 h7>v7v^ 10,-10. CO^s 
-Xig^RtfMO S F E T 1 1,-1 1 „ coy- h3g^ 
tt«S«#@?S9, -9. 2 ©mastic* 

[00 18] ^JS^#§B8©MOS FET 7, ~7 n 

n. y- h>&^<Dm^xtJ^z^Dm^m.m : s: k k 

£ 3> L T 7 - X CffifcnJIiE <h L T U 5 . 
[0 0 19] |7t, f-^ilY, ~Y. teE&gttffi 

sn. jfesmsx, -x n »4a*?w»;:7'-x. #3s?Bf 

[0 0 2 0]*!;:. ^©.t^&^tSsSBIELsg^©^ h 
•J y^XEMfc^TJE^-S. 

[0021] sr. (giass-cia, ss*f^©#tig(c*f 
*r«a* (x,, y, ) zm?w.M®wm^zffx.zfi 
FimRwwm6, sizmm-rz. zwnmwwmmzj: 

0, ^iEaffiXilC*fJJ:-r5MOSFET7 ,©y— h 

1 0, FET 1 i, ©y-hti:^ 

ax,*<7— XSft, x-^«ffiY, ifimn^ 
VBlC7^?$n-5. 
[0 0 2 2] £©£:#. H/\'< 7X©ffi»imJEVB#5g 

3tu*u»4wa±©+^a:«jETr*n«. bx <x,. y 

[0 0 2 3] #a*?©5*— ^«ffiY k (k „, , 

tt7-X3tt-0*S©T. Y k «a±©f£3t^<3|-— K 

lESSXj „»i,B7D-h«|i:7y«ft, 5E 

#«u8Tttmtttt*na:v». :o<t?i:Li, x,sa 

±t583tt. #«3t«»Ji«W«Sn. H©R3fc. *563t« 
[0 0 2 4] 

.t^^ttWiBELS^Ttt. y, caijnsnsn/w 

sy, K*i.©7-^*nfc*a«©f s -^*aYcia8 

[0025] .r © y -i; matte £0. a* (x k . 

Y, ) ICEP»DSn«mjEttVB©«*a^SMEJ!UTT» 
(MM "#«EL*^©M»«I»" . 2 0 9M# 

SS) . *%^#©HiSS!T^L$^ffl^14^+7i-rnti,> 
t. C©'J-^IE?rtlC«t 0i®^ (X k . Y, ) A<fPSL 
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[0 0 2 6] st. z.<D£.?tz>7ux\ — zmmzm/i 

[0 0 2 7] f&tf. &MW-2- 1 4 8 6 6 7#&|gTte 
[0 0 2 8] *«Htt±E*«fc5*«LT&aftfc<bfi!> 

5.. 
[0 0 2 9] 

[RB*JiSi*-rst#<0^§H »*JS1 I^JtT555W 

i RtfiB 2©^h7-r ymaicfc otmj >y z^mzm 

»UTfl:*#«»REL3)6^©BaKi*i6l=*^T. ME 
«3CJB*«3t*1*T«w»*SaHKr*IKlC. IME£ 1 

&B IC *tJ£ L T8S 1 O $> 3 mffiSffi t JR 2 © * -5 m&m 
[0 0 3 0] St. »*3«2C»i6r*SW!tt. 4>&< 

t s b-*3j»awr«»co*tt*aj: o 1 rc/sh 2 

OX Yv<1-7WB\ZZ.W MJ i/i?X«l:ij?LT45 
S£*aiRT*i#C. SttaftWEncttESCT*** 

© pgfsa izit j£f -5 aw xin ©ih A--r 7 x mEE * emdt -a 

[0 0 3 1] 8t;RJS 3 CfcfJp-TSISliHtt, ^?a:< it>W 

KELSR^WBIWffilCfc^T. ^fS^TtS^ffS©^ 
»T*3tS-*T*«»*«:ajR-r-6KlC, ttEJff 1 Stf 

S2«)7h7i'7«ro^^. WES^*f«©«ffi(BHc 
ttJSLTSI l ©&*#<2mffi£f52©&-5iji&m<$£:£: 



WC»J&T*/W*«©«/W7;**fiE*BWiDU fltrffi 
Sll&tfS!2©7.h5>1*:7'm«©-3 5. -^XttM^i: 

«3ttt«0»jat*BJhT4 J: 3 tca/W 7X«EEXte5£ 
3C^*^*JSlTO«ffi*8J»r**«*JBlEL*^©B 

[0 0 3 2] 

o&z&&nmtzmR?ztPnz. ^mmnmmmtz 

MIBI=tt»tta©¥»fi¥^imSKF±T.5 «fc 5 IC 

[0033] ^©.t^ic. #aft«sic.fc 

C*««WELSlH ! -tK«-rsct*«T**. 

[0 0 3 4] 

[HJ660U] J£IT. #fSW©g&&g#JI;::3^T0B£ffl^T 
ROT"*. 

[0035] 01 \ttw%z>m i vm&miz&ztimn 

BtELSlPPOtBMiJfKtw-rftaH-C**. £©#«» 
IELjg?(t JPS 1 . ImmoatHttftttSfiiUT 
©#5**2 1±K. ISiLTC I TOfiS2 2, ~ 
2 2 H *«S$2 4 0nmT0. 5mmfi©6 4*©Xh 

r<D6 4*©^*75?^lcomtel|ffiT*0» ^r<Dmmz 

[0 0 3 6] $t. I T01S2 2, ~2 2« 4 _ht~t3^r 
tSiE?LttAtfiill® 2 3iLT. N, N' - b'X (3-* 
H7i;jW -N, N' -i^7x-JU- 1 , 1' - fcf 
71-^-4, 4' -->'7 5 >*^5 0 nmlf5ft, m 

&^mmii&xm 2 3 ±i:tt*»*^nataE3i£» 2 4 1 

LT. h'JT. (8-^yj/-JU) 7JU5n^A75t6 0 

[0 0 3 7] Bffii:LTC0^JBSai2 5, ~2 5 M «. 

I TOfS2 2,-2 2 H ti^i;64*07h7'f^tt 
©A^->S-#L. tej$Jt4 : 1 ©MgiL i £*W$ 
* 2 2 0 nmtfid; 3 (C#t8m^«i>ll^7t@±lC*^ 
IrSftfcfcCOT&oT. g/t?->*nTOta2 2 1 
~2 2,«0^^->£lia[Sjr*J:3JC»*SnTt> 

[0 0 3 8] ^C*5. C<7?PfiXT%7tE»75i0. 2 5mm 
irofftSfli, ^CfS^O. 1 n ffitfE*< 
10 0k QUi± (i^iK&5 kHz) Tife^T, IW^coig 
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^F\tD C10VT2 0 0 0 cd /m J <DM^%X^ 
[0 0 3 9] B2tt;i©£3£#*»REL*^IC45tt 

[0 0 4 0] T&toS, *KM^iBffiS*i«««tt. m 

B&itrsfcftK. (MfcawsrsftSMax, -x D 

[0 0 4 1] «IC, :Oi5a*«lWEL*fOK» 

[0042] ffiflvffitt. aS*»*<B&te«tc#je-raHi 
* (x If y,) ea*T3««w»*#*fr»tf*ja 

;t^max i \z*tfc-rz>Mo sfet7 j ©y- h 

y^WY, lC»«r-6/W#-9 1 o 

i ^-XSMOSFET 1 1, £tC5fe*WJHLTA 

< u^;K©/^;px^A*sn*«h, jfeS£««x,**7- 

MS (X|, Y,) 3&s*3t-TS. 

[0043] *aE«aXiJK^<o#a*!^ 
t. nn-fTxwjEVBJc^y^-snfc^-^ttaY, 

<fc* i£/ W V B i: 7 7 f ^ SfgX 

j tvn&mzm'pxiz&tfcz. z.<d£? 
itsn*. 

[0044] ieA-rr^^jEVBtc^y^^tifc 
^SEmaxj (j * n {c*r^"r^^s^o^-^«a 

[0 0 4 5] &43, ^UT^yiStnR c ted: O^Siffi 
X ,lcH3Jp$nfciS/W7XOffi»SEEVBt4, US 

(X„ Y,) **55Jtt-SIR«Cttjfe*««X|3&«7-^ 
SnTl»4©T, SMttttRc*^LTttaE«7->U;: 

[0 0 4 6] ^OJ:5«cW»»KEL*^(OBfBI 

[0 0 4 7] #5E0jfcL SEJKttiS^o, B®j 

®EEVB£^LTJ$K£IBgT50T^&<, Blftm 
EE V B & —%L£. ITE L S^OEMBSTOS pjffi-rs C 



[0 0 4 8] T&fc>-5, WAtJB3 K3RT<fc3l::SftB9 
IBflXfS: r £LT. SStaXfflOMOS FET 7 <£>y 

5»7^ 1 0©y-h;^fiSr/a ( a > 1 ) fz 

[0 0 4 9] W&1fimtl2>mmtWW7X<D 
B»«JEVB*tBiai*nSr/a<OIB«»T*-5. g« 

a±<0&MSSlCa£^A£C£:i;:J:9* ¥13«**BI 

[0 0 5 0] JH^WaWBtELSS^JCtO, 
«fiffl*l§l»j&»'&B4 KST/*;i/Xi£«£A-f 7 h 
7>yX^ 1 0O^-xSg?(if=ptt]U +#£3B3tK:# 

§M=2 0/is (DC=10V) , 
±. f = 2 Oms^Co 
[0 0 5 1] T&Jb-fe, f = 2 Omsrti: 

4 0/z sK±0«<&5^**— E*S£#, 7'JyA-(0 

200 = 100/zs HTtt, IWMBRSfrtott^*^ 
<hLT, N=2 0 0K±*TttffiaIteT**Cift3Rlft 
— ^T, t^IOOmsHTOS^ 71^-2* 

«Mf*«2 0ms£t±i:a5t, 7»jy*— *«anan 
[0052] ¥J5**«u «jEVB£mas:Ntc&#-r 

N=6 4\<8£€r, VB=1 5V, r = 3 0 0 /zs 
T> 8 0cd/m ! ^I$'#Tl^o 
[0 0 5 3] 7hiJy?XttO|TiiWEL3lff 

[0054] zommmmELm^-te, 6 4X6 a h 7 

KIC, tt»©MOSFET*3tM^rtStUfc?(ia*;«J# 
§&8 <hbT^«SlH]gSD 8 7 4 9 HD (B#«M («c) 
S) <h* ;W#-7 H?>y7^i: LT©HHD 7 4H 
C4 5 14P (BltSf^m (ttO SB) «k^»«SnTl> 

[0055] WiSiLfcmftsR^ox-^icstJ 

y-h/t^O^U-AWaus l 9. 2msi:U 

®£VB£iIi& (X i( Y,) IIHISOTS. 

[0 0 5 6] R C7i^t,^&CDi£&ii[i, BffiimJEVB 
€: 1 0 VggdJitfa^ US (X k . Y, ) ( k * 
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75: -5. 

[0 0 5 7] *&W\Z£Z>zf)lTv7t&8iRcX. 
Zfl&BiR e *««!Lfc'bOtt. BIMtEEVB fcifJnLT 
%>¥»fi¥«3fcttMW«± < ft Ur. BKBMttEV B C 

Znit. 74*5. 7'>ll/T-y-7'fifiiRc = l~3 kQ. SSt 
Re= 1-3 kQ75**fjfifc&frT?»*. DC 15 

VTU, 6 0 c d/m 2 

[0 0 5 83 T7U-AJ§8§f = 1 9. 2mstl 

Sj«ffVB= 1 5 Vt€r— SCft'S. 

icy- i /4 ctst, m&v-ismmfi i 

[0 0 5 9] T£fc>-5. A-f#-7h7>yX^ 1 C\ 

«. 75*5. /^Xi|Sl/2ttaffi»:N= 1 2 8t:fflS 
U /t;i/Xffil/4tt«aSfcN=2 5 6tc4gy§-f£. 
[0 0 6 0] ±JfiUfcJ:5C. JS 1 3)*KW::J:n«, 

k. ^x-^msY, ~y. a^«36*«ax, ~x„ 

i i***aE«x,is«?T«£#i::. 

aratcte«s»&<apgiSK#j£T5/vi/X«li r oji/x-f ■ 

7 , XOB»«£EVBS:H]fllL, Sr-^ISY, ~Y, 
Rtf#ife**«X, ~X„ CDS*. -^XttW^tfeg 

& $ titt <r>#a&«am c a^jio^as^^ttiii 

[0 0 6 1] CWi^l'. #a&*a£.fc«¥Ja&¥9K 

a. 

[0 0 6 2] cniCtO. ^THISMELjg^OL 

[0 0 6 3] mE^JffllCtfc^T^^Ti/^UXli 
Sdffll^V>*Wa7S:llK«fi)tlC«fcoT. 1 7 U — Atr 

[0 0 6 4] JfcC. 2k%HJC75^2CO|ISg«ajlCOViTia® 
[0 0 6 5] H5tt««*«»RELJim::*Stt*Th 

[0066] r 74*3 ^fSj&sey&Hfa. 02 terras 

x-^fEffiY, -Y, Sl'n p n§Jc7)35 l <n h^>->"7. 



*3 1, ~3 l,CJ:0pnpSO*2OK?>i?W 
3 2,-3 2. ZW®iTZ>fiWRWmm%, 3 3 SrKttT 
H*. ^lCDh7>^^^31,-31.c03 U^Sg 

telfS 1 RtfSS 2 CJSft**l/TIWB*C»ttSft. 

n. ^-xsa^tt*iR^jB2©ttttoiiBic*«*n, 

[0 0 6 7] c;r, tragM:. *iifiUfcaoc*w». 
«<o#fltfifc*fj£:rsi®s (x,. y, > ^giR-ram 

amr*. 

[0 0 6 8] ffSS?«#[E]K3 3F*3<75fgl ©h7»*7. 

*2©K5>^^3 2, *K»-ra. i2«9h7>y 
X:S'3 2 l te < £1® h5 ^.fcOffiSi;**!., % 

EbSJEVB s^-^msYiicEnsn-r-s. 

[0 0 6 9] — 2f. 2«a««l»a8ttMOSFET7 , 

[0 0 7 0] fi£t>T. ESI (X,, Y,) *«5£Jt-r-5. 

«t^{E*<B «■& Cfc £#S1R ©5 s - * WS Y k 0D 7 - 
tt&OfztblZV — ^mStt (E 5 W^Hlz^J^^-T) j&t 
Bsfi (X,. Y,) t+«C?tUfc+*ttl=**# 

Z\V9 ^mSfE* 7—7. (C&m LTH^fflO^CO 'J — ^ £|g 

[0 0 7 1] «T. **Jg«^B«, ^1 QftiKfll&H 

[0 0 7 2] ±i6LfcJ:3K:. «i 2 ©3Wfi«CJ:n«, 
S-x— ^SffiY, ~Y, mz2-2<r>\>7y*s7.9frz>1z 

®wm'&zmtf t Litm%,ttmmz£.r) , %n<n$m.mt 

[0 0 7 3] «^RelCJ:i3. I2<7)h7>yX 

^3 2,-3 2.a^563Cy-f*-HD03«WMIfS7 
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